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(54) ANTENNA DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an antenna device which can operate 
simultaneously with respect to a plurality of frequency bands, and does not 
project from a case body of a wireless installation by reducing extremely a 
physical occupied space. 

SOLUTION: An antenna device comprises a radial conductor 22 formed in a flat 
plane manner in an upward direction of an earth conductor 21 so that an electric 
length is set to be generally about quarter times a first wavelength; a radial 
conductor 23 which is installed so as to surround the radial conductor 22 away 
from an edge of the radial conductor 22 at a sufficiently smaller gap than the first 
wavelength, and is formed linearly with bending so that the electric length is 
generally about quarter times a second wavelength; a conductor line 24 for 
electrically connecting the radial conductors 22, 23; and a feeding point 25 to be 
fed from between the radial conductors 22, 23 and the earth conductor 21 . 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the ground which has the magnitude of finite — a conductor and the above-mentioned 
ground — the upper part of a conductor — the ground — the 1 st radiation which has the electric 
merit who is installed in a conductor and outline parallel and generates series resonance to the 1st 
wavelength — with a conductor the above-mentioned ground — the upper part of a conductor — 
the 1st above-mentioned radiation — its 1st radiation on a conductor and an outline same flat 
surface — the 2nd radiation which has the electric merit who separates a sufficiently small gap, is 
installed as compared with the 1st wavelength from the side of a conductor, and generates series 
resonance to the 2nd wavelength — with a conductor the 1 st above-mentioned radiation — a 
conductor and the 2nd above-mentioned radiation — the conductor which connects a conductor 
electrically — antenna equipment equipped with the line. 

[Claim 2] the 1st radiation — the electric length of a conductor forms plate-like or in the shape of a 
curved surface while being the outline quadrant grade of the 1st wavelength — having — the 2nd 
radiation — a conductor Are arranged so that a conductor may be surrounded, and it is constituted 
by the conductor of the shape of the shape of a straight line which has crookedness so that electric 
length may become the outline quadrant grade of the 2nd wavelength, and a curve, the 1st above- 
mentioned radiation — the 1 st above-mentioned radiation — a conductor or the 2nd above- 
mentioned radiation — a conductor and the ground — the antenna equipment according to claim 1 
characterized by supplying electric power from between conductors. 

[Claim 3] the ground which has the magnitude of the finite in which the notching section was 
prepared — a conductor and the above-mentioned ground — the upper part of a conductor — the 
ground — the 1st radiation which has the electric merit who is installed in a conductor and outline 
parallel and generates series resonance to the 1st wavelength — with a conductor the above- 
mentioned notching section — the 1 st above-mentioned radiation — the 3rd radiation which has 
the electric merit who is stationed to a conductor at outline parallel and generates series resonance 
to the 2nd wavelength — a conductor and the 1st above-mentioned radiation — a conductor and 
the 3rd above-mentioned radiation — the conductor which connects a conductor electrically — 
antenna equipment equipped with the line. 

[Claim 4] the 1st radiation — a conductor is arranged on the notching section while it is formed 
plate-like or in the shape of a curved surface — having — the 3rd radiation — a conductor is spiral 
in the above-mentioned notching section — the antenna equipment according to claim 3 
characterized by being formed in a line. 

[Claim 5] the 1st radiation — a conductor is arranged on the notching section while it is formed 
plate-like or in the shape of a curved surface — having — the 3rd radiation — the antenna 
equipment according to claim 3 characterized by forming a conductor in the above-mentioned 
notching section in the shape of a meander. 

[Claim 6] the notching section — the ground — antenna equipment given [ of claim 3 to the claims 
5 characterized by being prepared in one corner of a conductor ] in any 1 term. 
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[Claim 7] the 1st radiation formed plate-like or in the shape of a curved surface — antenna 
equipment given [ of claim 1 to the claims 6 characterized by preparing one or more slitting in a 
conductor ] in any 1 term. 

[Claim 8] the ground which has the magnitude of the finite in which the notching section was 
prepared — a conductor and the above-mentioned ground — the 4th radiation which has the 
electric merit who is stationed at the above-mentioned notching section so that it may come on a 
conductor and an outline same flat surface, and generates series resonance to the 1st wavelength - 

- with a conductor the above-mentioned ground — the 5th radiation which has the electric merit 
who is stationed at the above-mentioned notching section so that it may come on a conductor and 
an outline same flat surface, and generates series resonance to the 2nd wavelength — antenna 
equipment equipped with the conductor. 

[Claim 9] the 4th radiation — a conductor is spiral — while being formed in a line, it arranges in the 
notching section — having — the 5th radiation — a conductor — the 4th above-mentioned 
radiation — spiral [ it is arranged so that it may become outline parallel to a conductor mutually, 
and ] — the antenna equipment according to claim 8 characterized by being formed in a line. 
[Claim 10] the 4th and 5th radiation — radiation of either of the conductors — the end of a 
conductor — the ground — a conductor — connecting too hastily — radiation of another side — 
the end of a conductor, and the ground — the antenna equipment according to claim 8 or 9 
characterized by supplying electric power from between conductors. 

[Claim 1 1] the 4th and 5th radiation — the upper part of a conductor — the ground — the 6th 
radiation formed plate-like or in the shape of a curved surface while having the electric merit who 
be install in a conductor and outline parallel and generate series resonance to the 3rd wavelength — 
a conductor and the 6th above-mentioned radiation — the line which connected a conductor and 
the feeding point electrically — antenna equipment given [ of claim 8 to the claims 10 characterize 
by to have a conductor ] in any 1 term . 

[Claim 12] It is installed, the ground — the upper part of a conductor — the 6th radiation — its 6th 
radiation on a conductor and an outline same flat surface — so that a conductor may be surrounded 
the 7th radiation formed the shape of the shape of a straight line, and a curve which has 
crookedness while having the electric merit who generates series resonance to the 4th wavelength 

— a conductor — having — a line — a conductor the 6th radiation — a conductor — the 7th 
above-mentioned radiation — the antenna equipment according to claim 1 1 characterized by 
connecting a conductor and the feeding point electrically. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the antenna equipment used for wireless systems, 

such as a cellular phone, and PHS, Bluetooth. 

[0002] 

[Description of the Prior Art] Drawing 1 1 is the block diagram showing the conventional antenna 
equipment shown in JP,9-46259,A, and they are a wireless circuit and the trap circuit where 1, two 
component antennas with which, as for 2, electric length differs, the mold resin with which 3 unifies 
two component antennas 1 and 2, and 4 were prepared in five, and six were prepared between the 
component antennas 1 and 2 and the wireless circuit 4, respectively in drawing. Moreover, drawing 
12 is the block diagram showing the conventional antenna equipment shown in the "resonance 
frequency change mold reverse F antenna" (the 1997 Institute of Electronics, Information and 
Communication Engineers synthesis convention lecture collected works, the separate volume 
communication link 1, B-1-74, p.74), and is set to drawing. Reverse F antennas with which 1 1 has a 
grand terminal, the capacitor with which series connection of 12 and 13 was carried out to reverse 
F antennas 1 1 and an inductor, and 14 are the pin diodes connected between these capacitors 12 
and an inductor 13. 

[0003] Next, actuation is explained. Drawing 1 1 and drawing 1 2 show the antenna equipment of 2 
resonance, and consist of two trap circuits 5 and 6 loaded in the electric supply section of two 
component antennas 1 and 2 with which electric length differs, and each component antennas 1 and 
2 at drawing 1 1 . While one component antenna is operating, trap circuits 5 and 6 are designed so 
that the component antenna of another side may not operate. By carrying out like this, the antenna 
equipment which operates to two different frequency bands is realized. Moreover, drawing 1212 
loaded the load which becomes reverse F antennas 1 1 which have the single resonance 
characteristic from a capacitor 1 2 and an inductor 1 3, changed the resonance frequency of reverse 
F antennas 1 1 by changing the value of a load using ON of a pin diode 14, and OFF, and has realized 
the antenna equipment which operates to two or more frequency bands by this. 
[0004] 

[Problem(s) to be Solved by the Invention] Since it was constituted as mentioned above, since 
conventional antenna equipment had the large dimension of the component antennas 1 and 2, it had 
the technical problem that an antenna will project greatly from the case of a walkie-talkie terminal, 
with the antenna equipment shown in drawing 1 1 . Moreover, with the antenna equipment shown in 
drawing 12 , the technical problem that it could not operate to coincidence to two or more 
frequency bands occurred. 

[0005] While it was made in order that this invention might solve the above technical problems, and 
being able to operate to coincidence to two or more frequency bands, physical occupancy space is 
made small as much as possible, and it aims at not projecting from the case of a walkie-talkie or 
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obtaining the antenna equipment which reduces the amount of protrusions. 
[0006] 

[Means for Solving the Problem] the antenna equipment concerning this invention — the ground — 
the 1st radiation which has the electric merit who is installed above a conductor by outline parallel 
and generates series resonance to the 1st wavelength — with a conductor the ground — the upper 
part of a conductor — the 1st radiation — its 1st radiation on a conductor and an outline same flat 
surface — the 2nd radiation which has the electric merit who separates a sufficiently small gap, is 
installed as compared with the 1st wavelength from the side of a conductor, and generates series 
resonance to the 2nd wavelength — with a conductor the 1 st and 2nd radiation — the conductor 
which connects a conductor electrically — it has a line. 

[0007] the antenna equipment concerning this invention — the 1st radiation — the electric merit of 
a conductor is formed plate-like or in the shape of a curved surface, while being the outline 
quadrant grade of the 1st wavelength — having — the 2nd radiation — a conductor the 1st 
radiation — it is arranged so that a conductor may be surrounded, and the conductor of the shape 
of the shape of a straight line which has crookedness so that electric length may become the 
outline quadrant grade of the 2nd wavelength, and a curve constitutes — having — the 1st radiation 

— a conductor or the 2nd radiation — a conductor and the ground — it constitutes so that electric 
power may be supplied from between conductors. 

[0008] the ground in which, as for the antenna equipment concerning this invention, the notching 
section was prepared — the 1st radiation which has the electric merit who is installed above a 
conductor by outline parallel and generates series resonance to the 1 st wavelength — with a 
conductor the notching section — the 1st radiation — the 3rd radiation which has the electric merit 
who is stationed to a conductor at outline parallel and generates series resonance to the 2nd 
wavelength — a conductor and the 1 st and 3rd radiation — the conductor which connects a 
conductor electrically — it has a line. 

[0009] the antenna equipment concerning this invention — the 1st radiation — while forming a 
conductor plate-like or in the shape of a curved surface — a notching section top — arranging — 
the 3rd radiation — spiral [ in the notching section ] in a conductor — it forms in a line. 
[0010] the antenna equipment concerning this invention — the 1st radiation — while forming a 
conductor plate-like or in the shape of a curved surface — a notching section top — arranging — 
the 3rd radiation — a conductor is formed in the notching section in the shape of a meander. 
[001 1] the antenna equipment concerning this invention — the notching section — the ground — it 
prepares in one corner of a conductor. 

[0012] the 1st radiation in which the antenna equipment concerning this invention was formed 
plate-like or in the shape of a curved surface — one or more slitting is prepared in a conductor. 
[0013] the ground in which, as for the antenna equipment concerning this invention, the notching 
section was prepared — the 4th radiation which has the electric merit who is stationed at that 
notching section so that it may come on a conductor and an outline same flat surface, and 
generates series resonance to the 1 st wavelength — a conductor and the ground — the 5th 
radiation which has the electric merit who is stationed at the notching section so that it may come 
on a conductor and an outline same flat surface, and generates series resonance to the 2nd 
wavelength — it has a conductor. 

[0014] the antenna equipment concerning this invention — the 4th radiation — spiral in a conductor 

— while forming in a line — the notching section — arranging — the 5th radiation — a conductor - 

— the 4th radiation — spiral [ arrange and ] so that it may become outline parallel to a conductor 
mutually — it forms in a line. 

[0015] the antenna equipment concerning this invention — the 4th and 5th radiation — radiation of 
either of the conductors — the end of a conductor — the ground — a conductor — connecting too 
hastily — radiation of another side — the end of a conductor, and the ground — it is made for 
electric power to be supplied from between conductors 
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[0016] the antenna equipment concerning this invention — the 4th and 5th radiation — the upper 
part of a conductor — the ground — the 6th radiation formed plate-like or in the shape of a curved 
surface while having the electric merit who is installed in a conductor and outline parallel and 
generates series resonance to the 3rd wavelength — a conductor and the 6th radiation — the line 
which connected a conductor and the feeding point electrically — it has a conductor. 
[0017] the antenna equipment concerning this invention — the ground — the upper part of a 
conductor — the 6th radiation — a conductor and outline same flat-surface top — and It has a 
conductor, the 6th radiation — the 7th radiation formed the shape of the shape of a straight line, 
and a curve which has crookedness while having the electric merit who is installed so that a 
conductor may be surrounded, and generates series resonance to the 4th wavelength — a line — a 
conductor — the 6th radiation — a conductor — the 7th radiation — a conductor and the feeding 
point are connected electrically. 
[0018] 

[Embodiment of the Invention] Hereafter, one gestalt of implementation of this invention is 
explained. 

Gestalt 1. drawing 1 of operation is the block diagram showing the antenna equipment by the gestalt 
1 of implementation of this invention, and is set to drawing, the ground where 21 has the magnitude 
of finite — a conductor and 22 — the ground — the upper part of a conductor 21 — the ground — 
the radiation formed the shape of plate-like or a curved surface installed in a conductor 21 and 
outline parallel — a conductor (1st radiation conductor) — 23 — the ground — the upper part of a 
conductor 21 — radiation — its radiation on a conductor 22 and an outline same flat surface — the 
radiation formed the shape of the shape of a straight line, and a curve which has the crookedness 
installed so that a conductor 22 might be surrounded — a conductor (2nd radiation conductor) — 
24 — radiation — a conductor 22 and radiation — the conductor which connects a conductor 23 
electrically — a line and 25 — radiation — a conductor 22 and radiation — a conductor 23 and the 
ground — it is the feeding point which supplies electric power from between conductors 21. 
[0019] Next, actuation is explained, the ground — the upper part of a conductor 21 — it and outline 
parallel — a boundary length — radiation of the outline 1/8 of the 1st wavelength to the shape of 
plate-like [ of about one magnitude ], or a curved surface — a conductor 22 is arranged, this 
radiation — the electric merit of a conductor 22 is set up so that series resonance may be 
generated to the wavelength of the desired frequency f 1 . For example, it sets up so that it may 
become the outline quadrant of the wavelength of a frequency f 1 . moreover, the ground — the 
upper part of a conductor 21 — radiation — radiation of the shape of the shape of a straight line, 
and a curve which separates a sufficiently narrow gap from a conductor 22 and outline same flat- 
surface top and its side compared with the 1 st wavelength, and has the crookedness whose electric 
merit is the outline quadrant grade of the 2nd wavelength — a conductor 23 — radiation — it 
arranges so that a conductor 22 may be surrounded, this radiation — it is set up so that series 
resonance may be similarly generated to the wavelength of the desired frequency f2 about the 
electric merit of a conductor 23. In addition, although one fourth of electric merits are indicated as 
die length which produces series resonance here, substitution is also possible by using a matching 
circuit for the electric supply section of an antenna which has different die length from this. For 
example, 1/2 or less value of the 2nd wavelength is usually set up in many cases, this point and 
above-mentioned radiation — the same is said of a conductor 22. moreover — as long as the signal 
of the 2nd wavelength can be transmitted or received efficiently — radiation — a conductor 22 — 
completely — the same flat-surface top — radiation — a conductor 23 — it is not necessary to 
prepare — some inclinations and the ground — there may be a difference in height about the height 
to a conductor 21. furthermore, radiation — one corner on a conductor 22, and radiation — the end 
of a conductor 23 — a conductor — it connects electrically through a line 24. radiation — one 
corner on a conductor 22, and radiation — the end of a conductor 23, and the ground — between 
conductors 21 is made into the feeding point 25, and power is supplied there through a coaxial track, 
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a microstrip line, a TORIPU rate track, or a KOPURENA track, however, the ground — a conductor 

21 and radiation — from the viewpoint of the principle of operation, the configuration of a conductor 

22 does not necessarily need to be a rectangle and polygons, such as a rectangle, a trapezoid, or a 
rhombus, an ellipse form, or the configuration that transformed these is sufficient as it. moreover, 
radiation — a three-dimensional configuration [ like the helical antenna which can shorten physical 
merit compared with electric length ] whose conductors 22 and 23 are — you may use — a 
superficial antenna like a meander line antenna — using — the same printed circuit board top — 
radiation — conductors 22 and 23 can also be arranged, radiation — the conductor 23 may be 
carrying out the configuration of the shape of the shape of a straight line without crookedness, and 

a curve, as long as it has the electric merits not only including what has crookedness but a matching 
circuit who can operate as an antenna, furthermore, radiation — a conductor 22 and radiation — 
the ground of a conductor 23 — although the height from a conductor 21 does not necessarily need 
to be the same — these — the ground — the thing of a conductor 21 mostly located in projection, 
i.e., the ground, — it is made not to project from a conductor 21 This constraint comes from a 
viewpoint of attaining a miniaturization physically, therefore — if it is within the limits which does 
not project from cases, such as a walkie-talkie, when there is no need of miniaturizing, so much — 
the ground — you may project out of projection of a conductor 21. 

[0020] Drawing 2 is the property Fig. showing the frequency characteristics of the antenna 
equipment by the gestalt 1 of implementation of this invention, actually makes the antenna 
equipment of structure and outline identitas shown in drawing 1 as an experiment, and shows the 
result of having measured the frequency characteristics of the return loss in the feeding point 25. 
Since return loss is the minimum in two frequency bands f1 and f2, it can check that prototype 
antenna equipment is operating to coincidence to two different frequency bands. 
[0021] as mentioned above — according to the gestalt 1 of this operation — antenna equipment — 
above — constituting — radiation — the magnitude of a conductor 22, and radiation — it becomes 
possible to operate the electric merit of a conductor 23 to coincidence to two desired frequency 
bands by adjusting suitably, moreover, radiation — a conductor 22 and a conductor — a join with a 
line 24 — radiation — considering as one corner of a conductor 22 — radiation — a conductor 22 
can be miniaturized, furthermore, radiation — a conductor 23 — radiation — a conductor 22 is 
surrounded — as — arranging — and radiation — a conductor 23 and radiation — a conductor 22 - 

- both — the ground — by [ of a conductor 21 ] arranging in projection mostly, it becomes possible 
to attain the miniaturization of the volume of the whole antenna, and the configuration which does 
not project from cases, such as a walkie-talkie, can be realized. 

[0022] the ground where gestalt 2. drawing 3 of operation is the block diagram showing the antenna 
equipment by the gestalt 2 of implementation of this invention, and 31 has the magnitude of the 
finite by which the notching section 32 was formed in one corner in drawing — a conductor and 33 

— the notching section 32 — radiation — it is arranged to a conductor 22 at outline parallel, and 
spiral — it is the helical antenna (3rd radiation conductor) formed in the line, in addition, a 
conductor — a line 24 — radiation — a conductor 22 and a helical antenna 33 — electric — 
connecting — the feeding point 25 — radiation — a conductor 22 and a helical antenna 33, and the 
ground — it is made to supply electric power from between conductors 31 Other configurations are 
equivalent to drawing 1 . 

[0023] Next, actuation is explained, the ground — notching and the notching section 32 are formed 
for one corner of a conductor 31. the ground — the notching section 32 of a conductor 31 — 
radiation — the conductor which has the electric length about [ of the 2nd wavelength ] an outline 
quadrant so that it may become a conductor 22 and outline parallel — the helical antenna 33 around 
which the line was coiled spirally is arranged, the end of a helical antenna 33, and radiation — one 
corner of a conductor 22 — a conductor — a line 24 — electric — connecting — the node and 
ground — power is supplied through a coaxial track, a microstrip line, etc. at the feeding point 25 
between conductors 31. The fundamental principle of operation of this antenna equipment is the 
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same as that of what was shown in the gestalt 1 of the above-mentioned implementation in general, 
in addition — drawing 3 — the ground — although the notching section 32 was formed in one 
corner of a conductor 31 — the ground — the notching section may be prepared in other locations 
of a conductor 31. moreover, radiation — there needs to be no conductor 22 right above the 
notching section 32, and as long as the 1st wavelength can be transmitted or received, it may have 
a gap of some. With the gestalt 2 of this operation, since a helical antenna 33 is arranged at the 
notching section 32, also with the antenna which is carrying out the three-dimensional configuration 
like a helical antenna 33, it can reduce the tooth spaces of the whole antenna equipment, and can 
attain a miniaturization, here — a helical antenna 33 — the ground — the same flat surface as a 
conductor 31, and radiation — it is contained by the location of the arbitration in the space formed 
with a conductor 22. 

[0024] as mentioned above — according to the gestalt 2 of this operation — the gestalt 1 of the 
above-mentioned implementation — in addition, the ground — the notching section 32 of a 
conductor 31 — radiation — it becomes possible from the thing of the gestalt 1 of the above- 
mentioned implementation to attain the one layer miniaturization of nearby by using the helical 
antenna 33 replaced with the conductor 23. 

[0025] the block diagram showing antenna equipment according [ gestalt 3. drawing 4 of operation ] 
to the gestalt 3 of implementation of this invention — it is — drawing — setting — 36 — the 
notching section 32 — radiation — it arranges to outline parallel to a conductor 22 — having — a 
line — a conductor is the meander line antenna (3rd radiation conductor) bent by zigzag. Other 
configurations are equivalent to drawing 3 . 

[0026] as mentioned above — according to the gestalt 3 of this operation — the gestalt 2 of the 
above-mentioned implementation — in addition, the case where a helical antenna 33 is used by 
using the meander line antenna 36 — comparing — radiation — physical distance with a conductor 
22 can be made to increase as the result — radiation — the clock frequency band of a conductor 
22 and the meander line antenna 36 turns into a broadband more, moreover, the meander line 
antenna 36 — the ground — since it is in the same flat surface as a conductor 31 — the ground — 
it can manufacture easily by etching processing of a printed circuit board with a conductor 31. 
[0027] the radiation which gestalt 4. drawing 5 of operation is the block diagram showing the 
antenna equipment by the gestalt 4 of implementation of this invention, and was formed in drawing 
the shape of plate-like or a curved surface which showed 42 to the gestalten 1-3 of operation — 
the radiation which prepared one or more slitting in the conductor 22 — it is a conductor (1st 
radiation conductor). Other configurations are equivalent to drawing 3 . 

[0028] as mentioned above — according to the gestalt 4 of this operation — the gestalten 1-3 of 
the above-mentioned implementation — in addition, the radiation which prepared one or more 
slitting — radiation of as opposed to [ since the conductor 42 was formed ] the 1 st wavelength — 
magnitude of a conductor can be made small and a miniaturization becomes much more possible. 
[0029] Gestalt 5. drawing 6 of operation is the block diagram showing the antenna equipment by the 
gestalt 5 of implementation of this invention, and is set to drawing. It is arranged at the notching 
section 32. 33a — the ground — so that it may come on a conductor 31 and an outline same flat 
surface the conductor which has the electric merit about [ of the 1st wavelength ] an outline 
quadrant — the helical antenna (4th radiation conductor) around which the line was coiled spirally - 
- 33b — the ground — a conductor 31 and outline same flat-surface top — and the conductor 
which is arranged so that it may be mutually set to helical antenna 33a to outline parallel, and has 
the electric merit about [ of the 2nd wavelength ] an outline quadrant — it is the helical antenna 
(5th radiation conductor) around which the line was coiled spirally, helical antennas 33a and 33b — 
both — the ground — electric power shall be supplied from the same feeding point 25 of a 
conductor 

[0030] As mentioned above, according to the gestalt 5 of this operation, compared with the thing of 
the gestalten 1 -4 of the above-mentioned implementation, thin shape-ization can be attained 
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sharply. In addition, the physical relationship of helical antennas 33a and 33b may be contrary to the 
physical relationship in drawing 6 , as shown in drawing 7 . 

[0031] the inside of two helical antennas 33a and 33b in [ in / gestalt 6. drawing 8 of operation is 
the block diagram showing the antenna equipment by the gestalt 6 of implementation of this 
invention, and / drawing ] the gestalt 5 of operation — on the other hand (33b) — the ground — it 
connects with a conductor 31 too hastily. Although helical antenna 33b will become a parasitic 
element if it carries out like this, it is excited by the electromagnetic coupling with helical antenna 
33a, and there is the same effectiveness as the gestalt 5 of operation. 

[0032] As mentioned above, according to the gestalt 6 of this operation, it is not influenced by the 
location of a too hastily connecting point, but it becomes possible to raise the degree of freedom of 
a design of the feeding point 25. 

[0033] the block diagram showing antenna equipment according [ gestalt 7. drawing 9 of operation ] 
to the gestalt 7 of implementation of this invention — it is — drawing — setting — 52 — the upper 
part of helical antennas 33a and 33b — the ground — the radiation in which it was formed in plate- 
like or in the shape of a curved surface, and one or more slitting was prepared so that it might be 
installed in a conductor 31 and outline parallel and electric merit might become the outline quadrant 
grade of the 3rd wavelength — it is a conductor (6th radiation conductor), radiation — a conductor 
52 — a conductor — electric power is supplied from the feeding point 25 through a line 24. Other 
configurations are equivalent to drawing 6 . 

[0034] As mentioned above, according to the gestalt 7 of this operation, it becomes possible to 
operate to coincidence to three different frequency bands in addition to the gestalt 5 of operation. 
[0035] Gestalt 8. drawing 10 of operation is the block diagram showing the antenna equipment by 
the gestalt 8 of implementation of this invention, and is set to drawing. 53 — the ground — the 
upper part of a conductor 31 — radiation — its radiation on a conductor 52 and an outline same flat 
surface — the radiation formed the shape of the shape of a straight line, and a curve which has 
crookedness so that it may be installed so that a conductor 52 may be surrounded, and electric 
merit may become the outline quadrant grade of the 4th wavelength — it is a conductor (7th 
radiation conductor), radiation — a conductor 53 — radiation — a conductor 52 — a conductor — 
electric power is supplied from the feeding point 25 through a line 24. Other configurations are 
equivalent to drawing 9 . 

[0036] As mentioned above, according to the gestalt 8 of this operation, it becomes possible to 
operate to coincidence to four different frequency bands in addition to the gestalt 7 of operation. 
[0037] in addition — the gestalten 1-8 of the above-mentioned implementation — radiation of the 
1st to 7 — although the antenna of a specific configuration was illustrated as a conductor, this 
invention can transmit or receive appropriately not only these examples but two or more 
frequencies, and a miniaturization can boil it as much as possible, can set it, and it can use an 
antenna various type, for example, radiation of the 1st to 7 — as a conductor, it is a monotonous 
upper antenna, a helical antenna, a meander line antenna, and a monotonous upper antenna, and the 
antenna of the shape of the antenna which prepared one or more slitting, the shape of a straight 
, line, and a curve can be used, moreover, radiation of the 1st to 7 — although the outline quadrant 
was illustrated as electric length of a conductor, this invention is set up so that series resonance 
may be generated to the wavelength of a request of not only these examples but electric merit — it 
has — ****ing — moreover, generating of this resonance — each radiation — the resonance 
equalization circuit electrically connected to a conductor may adjust, therefore — even if a 
resonance equalization circuit adjusts the resonance point — a desired frequency — setting — 
each radiation — as long as the return loss of a conductor becomes near the minimum point, this 
effect of the invention is not spoiled. 
[0038] 

[Effect of the Invention] as mentioned above — according to this invention — the ground — the 
1st radiation which has the electric merit who is installed above a conductor by outline parallel and 
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generates series resonance to the 1st wavelength — with a conductor the ground — the upper part 
of a conductor — the 1st radiation — its 1st radiation on a conductor and an outline same flat 
surface — the 2nd radiation which has the electric merit who separates a sufficiently small gap, is 
installed as compared with the 1st wavelength from the side of a conductor, and generates series 
resonance to the 2nd wavelength — with a conductor the 1 st and 2nd radiation — the conductor 
which connects a conductor electrically — since it constituted so that it might have a line — the 
1st desired wavelength and 2nd desired wavelength — responding — the 1st radiation — a 
conductor and the 2nd radiation — coincidence can be operated to two frequency bands by 
adjusting the electric merit of a conductor, moreover, the 1st and 2nd radiation — a conductor — 
the ground — by [ of a conductor ] arranging in projection mostly, the miniaturization of the volume 
of the whole antenna equipment can be attained and the effectiveness that the configuration which 
controls the configuration or protrusion which does not project from cases, such as a walkie-talkie, 
is realizable is acquired. 

[0039] according to this invention — the 1st radiation — the electric length of a conductor while 
being the outline quadrant grade of the 1st wavelength, it forms plate-like or in the shape of a 
curved surface — having — the 2nd radiation — a conductor Are arranged so that a conductor may 
be surrounded, and it is constituted by the conductor of the shape of the shape of a straight line 
which has crookedness so that electric length may become the outline quadrant grade of the 2nd 
wavelength, and a curve, the 1 st radiation — the 1 st radiation — a conductor or the 2nd radiation - 
- a conductor and the ground, since it constituted so that electric power might be supplied from 
between conductors the 1st radiation — a conductor is surrounded — as — the 2nd radiation — by 
arranging a conductor, the miniaturization of the volume of the whole antenna equipment can be 
attained further, and the effectiveness that the configuration which controls the configuration or 
protrusion which does not project from cases, such as a walkie-talkie, is realizable is acquired. 
[0040] the ground in which the notching section was prepared according to this invention — the 1st 
radiation which has the electric merit who is installed above a conductor by outline parallel and 
generates series resonance to the 1st wavelength — with a conductor the notching section — the 
1 st radiation — the 3rd radiation which has the electric merit who is stationed to a conductor at 
outline parallel and generates series resonance to the 2nd wavelength — a conductor and the 1st 
and 3rd radiation — the conductor which connects a conductor electrically, since it constituted so 
that it might have a line the 1st desired wavelength and 2nd desired wavelength — responding — 
the 1st radiation — a conductor and the 3rd radiation — by adjusting the electric merit of a 
conductor, coincidence can be operated to two frequency bands, moreover, the ground — the 
notching section of a conductor — the 3rd radiation — a conductor — arranging — and the 1 st and 
3rd radiation — a conductor — the ground — by [ of a conductor ] arranging in projection mostly, 
the miniaturization of the volume of the whole antenna equipment can be attained further, and the 
effectiveness that the configuration which controls the configuration or protrusion which does not 
project from cases, such as a walkie-talkie, is realizable is acquired. 

[0041] according to this invention — the 1st radiation — a conductor is arranged on the notching 
section while it is formed plate-like or in the shape of a curved surface — having — the 3rd 
radiation — a conductor spiral in the notching section — since it constituted so that it might be 
formed in a line — the ground — spiral in the notching section of a conductor — the 3rd radiation 
formed in the line — by arranging a conductor The miniaturization of the volume of the whole 
antenna equipment can be attained further, and the effectiveness that the configuration which 
controls the configuration or protrusion which does not project from cases, such as a walkie-talkie, 
is realizable is acquired. 

[0042] according to this invention — the 1st radiation — a conductor is arranged on the notching 
section while it is formed plate-like or in the shape of a curved surface — having — the 3rd 
radiation — a conductor since it constituted so that it might be formed in the notching section in 
the shape of a meander — the ground — the 3rd radiation formed in the notching section of a 
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conductor in the shape of a meander — by arranging a conductor The miniaturization of the volume 
of the whole antenna equipment can be attained further, and the effectiveness that the 
configuration which controls the configuration or protrusion which does not project from cases, such 
as a walkie-talkie, is realizable is acquired. 

[0043] according to this invention — the notching section — the ground — since it constituted so 
that it might be prepared in one corner of a conductor, the effectiveness which can make 
manufacture of antenna equipment easy is acquired. 

[0044] the 1 st radiation which was formed plate-like or in the shape of a curved surface according 
to this invention — since it constituted so that one or more slitting might be prepared in a 
conductor — the 1 st small radiation — the electric merit according to the 1 st wavelength can be 
formed with a conductor, and the effectiveness that the miniaturization of the volume of the whole 
antenna equipment can be attained further is acquired. 

[0045] the ground in which the notching section was prepared according to this invention — the 4th 
radiation which has the electric merit who is stationed at that notching section so that it may come 
on a conductor and an outline same flat surface, and generates series resonance to the 1st 
wavelength — with a conductor the ground — the 5th radiation which has the electric merit who is 
stationed at the notching section so that it may come on a conductor and an outline same flat 
surface, and generates series resonance to the 2nd wavelength, since it constituted so that it might 
have a conductor the 1st desired wavelength and 2nd desired wavelength — responding — the 4th 
radiation — a conductor and the 5th radiation — by adjusting the electric merit of a conductor, 
coincidence can be operated to two frequency bands, moreover, the ground — the notching section 
on the outline same flat surface of a conductor — the 4th and 5th radiation — by arranging a 
conductor, antenna equipment can be thin-shape-ized, the miniaturization of the volume of the 
whole antenna equipment can be attained further, and the effectiveness that the configuration which 
controls the configuration or protrusion which does not project from cases, such as a walkie-talkie, 
is realizable is acquired. 

[0046] according to this invention — the 4th radiation — a conductor is spiral — while being formed 
in a line, it arranges in the notching section — having — the 5th radiation — a conductor the 4th 
radiation — spiral [ it is arranged so that it may become outline parallel to a conductor mutually, 
and ], since it constituted so that it might be formed in a line the ground — spiral in the notching 
section of a conductor — the 4th and 5th radiation formed in the line — by arranging a conductor 
The miniaturization of the volume of the whole antenna equipment can be attained further, and the 
effectiveness that the configuration which controls the configuration or protrusion which does not 
project from cases, such as a walkie-talkie, is realizable is acquired. 

[0047] according to this invention — the 4th and 5th radiation — radiation of either of the 
conductors — the end of a conductor — the ground — a conductor — connecting too hastily — 
radiation of another side — the end of a conductor, and the ground — since it constituted so that 
electric power might be supplied from between conductors, it is not influenced by the location of a 
too hastily connecting point, but the effectiveness which can raise the degree of freedom of a 
design of the feeding point is acquired. 

[0048] according to this invention — the 4th and 5th radiation — the upper part of a conductor — 
the ground — the 6th radiation formed plate-like or in the shape of a curved surface while having 
the electric merit who is installed in a conductor and outline parallel and generates series resonance 
to the 3rd wavelength — with a conductor the 6th radiation — the line which connected a 
conductor and the feeding point electrically — since it constituted so that it might have a 
conductor — the 1st to 3rd desired wavelength — responding — the 4th to 6th radiation — 
coincidence can be operated to three frequency bands by adjusting the electric merit of a 
conductor, moreover, the ground — the notching section on the outline same flat surface of a 
conductor — the 4th and 5th radiation — a conductor — arranging — and the 6th radiation — a 
conductor — the ground — by [ of a conductor and the notching section ] arranging in projection 
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mostly, the miniaturization of the volume of the whole antenna equipment can be attained further, 
and the effectiveness that the configuration which controls the configuration or protrusion which 
does not project from cases, such as a walkie-talkie, is realizable is acquired. 
[0049] according to this invention — the ground — the upper part of a conductor — the 6th 
radiation — a conductor and outline same flat-surface top — and It has a conductor, the 6th 
radiation — the 7th radiation formed the shape of the shape of a straight line, and a curve which 
has crookedness while having the electric merit who is installed so that a conductor may be 
surrounded, and generates series resonance to the 4th wavelength — a line — a conductor — the 
6th radiation — a conductor — the 7th radiation — since it constituted so that a conductor and 
the feeding point might be connected electrically — the 1st to 4th desired wavelength — 
responding — the 4th to 7th radiation — coincidence can be operated to four frequency bands by 
adjusting the electric merit of a conductor, moreover, the ground — the notching section on the 
outline same flat surface of a conductor — the 4th and 5th radiation — a conductor — arranging — 
and the 6th and 7th radiation — a conductor — the ground — by [ of a conductor and the notching 
section ] arranging in projection mostly, the miniaturization of the volume of the whole antenna 
equipment can be attained further, and the effectiveness that the configuration which controls the 
configuration or protrusion which does not project from cases, such as a walkie-talkie, is realizable 
is acquired. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the antenna equipment by the gestalt 1 of 
implementation of this invention. 

[Drawing 2] It is the property Fig. showing the frequency characteristics of the antenna equipment 
by the gestalt 1 of implementation of this invention. 

[Drawing 3] It is the block diagram showing the antenna equipment by the gestalt 2 of 
implementation of this invention. 

[Drawing 4] It is the block diagram showing the antenna equipment by the gestalt 3 of 
implementation of this invention. 

[Drawing 5] It is the block diagram showing the antenna equipment by the gestalt 4 of 
implementation of this invention. 

[Drawing 6] It is the block diagram showing the antenna equipment by the gestalt 5 of 
implementation of this invention. 

[Drawing 7] It is the block diagram showing the antenna equipment by the gestalt 5 of 
implementation of this invention. 

[Drawing 8] It is the block diagram showing the antenna equipment by the gestalt 6 of 
implementation of this invention. 

[Drawing 9] It is the block diagram showing the antenna equipment by the gestalt 7 of 
implementation of this invention. 

[Drawing 10] It is the block diagram showing the antenna equipment by the gestalt 8 of 
implementation of this invention. 

[Drawing 1 1] It is the block diagram showing conventional antenna equipment. 
[Drawing 12] It is the block diagram showing conventional antenna equipment. 
[Description of Notations] 

21 and 31 the ground — a conductor, and 22 and 42 radiation — a conductor (1st radiation 
conductor) — 23 radiation — a conductor (2nd radiation conductor) and 24 a conductor — a line 
and 25 the feeding point — 32 The notching section, 33 Helical antenna (3rd radiation conductor), 
33a Helical antenna (4th radiation conductor) and 33b A helical antenna (5th radiation conductor) 
and 36 A meander line antenna (3rd radiation conductor) and 52 radiation — a conductor (6th 
radiation conductor) and 53 radiation — conductor (7th radiation conductor). 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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[Drawing 3] 




[Drawing 4] 




[Drawing 5] 
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[Drawing 10] 
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[Drawing 1 1] 
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[Drawing 12] 
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